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* NOTICES * 

iTPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the monolayer carbon nanotube characterized by obtaining a 
monolayer carbon nanotube by supplying energy to the porous body raw material which consists of a 
metal and carbon. 

[Claim 2] The manufacture approach of the monolayer carbon nanotube according to claim 1 which 
carries out mixed compression molding of the metallic compounds and carbon to which a porous body 
raw material generates gas with heating, and is characterized by heat-treating and obtaining at an 
elevated temperature. 

[Claim 3] The manufacture approach of the monolayer carbon nanotube according to claim 2 
characterized by being one sort in the organic metal compound whose metallic compounds are a metaled 
nitrate, a carbonate, an oxide, a chloride, a nitride, the metal inorganic compound that is a sulfide or a 
metaled phthalocyanine, a ferrocene, and nickelocene, or a complex, or two sorts or more. 
[Claim 4] The manufacture approach of a monolayer carbon nanotube according to claim 2 or 3 that 
metallic compounds are characterized by being the combination of nickel (N03)26 (H20), Co (N03)26 
(H20), or NiO and Co 304. 

[Claim 5] claim 2 characterized by the mean particle diameter of the metal particles in metallic 
compounds being 20nm or less thru/or 4 — the manufacture approach of a monolayer carbon nanotube 
given in either. 

[Claim 6] claim 1 characterized by supplying energy by the arc discharge method or rhe 
ZAAPURESHON thru/or 5 — the manufacture approach of a monolayer carbon nanotube given in 
either. 

[Claim 7] claim 1 thru/or 6 — the monolayer carbon nanotube characterized by being obtained by the 
manufacture approach of one of monolayer carbon nanotubes. 

[Claim 8] claim 1 thru/or 6 - the porous body raw material which consists of a metal used by the 
manufacture approach of one of monolayer carbon nanotubes, and carbon. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Invention of this application relates to the manufacture approach of a monolayer 
carbon nanotube, the monolayer carbon nanotube obtained by that cause, and a porous body raw 
material. Invention of this application relates to the porous body raw material used by the manufacture 
approach of a monolayer carbon nanotube that generation effectiveness was raised more, and a 
monolayer carbon nanotube useful, to a micro semi-conductor, a microcapsule, a micro machine, etc. 
which are obtained by that approach and its approach in more detail. 
[0002] 

[Description of the Prior Art] In recent years, the research and development of the nano order matter 
which are represented by next-generation drugs, such as next-generation semi-conductors, such as a 
micro semi-conductor, and a microcapsule, etc. are performed briskly. And recently, attentions have 
gathered for the monolayer carbon nanotube as a base ingredient of the nano order matter very much. 
[0003] Generally as the manufacture approach of a monolayer carbon nanotube, the arc discharge 
method, the laser ablation method, etc. are used. Obtaining a monolayer carbon nanotube because an arc 
discharge method generates arc discharge between the carbon electrodes containing a metal, the laser 
ablation method obtains a monolayer carbon nanotube by irradiating laser at the carbon target containing 
a metal. In these approaches, the carbon electrode and carbon target which are the raw material of a 
monolayer carbon nanotube are used as a sintered compact which mixed, pressed and sintered about 2- 
1 0-micrometer a metal free particle and a carbon particle. 

[0004] However, in the manufacture approach of the monolayer carbon nanotube using such a raw 
material object, since the energy supplied by arc discharge or laser radiation was spread inside a raw 
material object, all the supply energy could not be used for evaporation of a raw material, and a 
monolayer carbon nanotube was not able to be manufactured efficiently. 

[0005] Then, invention of this application makes it the technical problem to provide with a useful 
monolayer carbon nanotube a micro semi-conductor, a microcapsule, a micro machine, etc. which are 
made in view of the situation as above, cancel the trouble of the conventional technique, and are 
obtained by the approach of enabling manufacture of an efficient monolayer carbon nanotube, and its 
approach. 
[0006] 

[Means for Solving the Problem] Then, invention of this application offers invention as follows as what 
solves the above-mentioned technical problem. 

[0007] That is, invention of this application provides the 1st with the manufacture approach of the 
monolayer carbon nanotube characterized by obtaining a monolayer carbon nanotube by supplying 
energy to the porous body raw material which consists of a metal and carbon first. 
[0008] Invention of this application is set to the 1st above-mentioned invention the 2nd. And a porous 
body raw material The manufacture approach of the monolayer carbon nanotube which carries out 
mixed compression molding of the metallic compounds and carbon which generate gas with heating, and 
is characterized by heat-treating and obtaining at an elevated temperature to the 3rd The metal inorganic 
compound whose metallic compounds are a metaled nitrate, a carbonate, an oxide, a chloride, a nitride, 
and a sulfide, Or the manufacture approach of the monolayer carbon nanotube characterized by being 
one sort of the organic metal compound which are a metaled phthalocyanine, a ferrocene, and 
nickelocene, or a complex, or two sorts or more Metallic compounds in the 4th nickel (N03)26 (H20) 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 3/29/2007 
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and Co (N03)26 (H20), The manufacture approach of the monolayer carbon nanotube characterized by 
being the combination of NiO and Co 304 or to the 5th The manufacture approach of the monolayer 
carbon nanotube characterized by the mean diameter of the metal particles in metallic compounds being 
20nm or less is added. To the 6th The manufacture approach of the monolayer carbon nanotube 
characterized by supplying energy by the arc discharge method or rhe ZAAPURESHON is offered. 
[0009] Furthermore, invention of this application provides the 7th also with the porous body raw 
material which consists of a metal which uses for the 8th the monolayer carbon nanotube characterized 
by being obtained by the manufacture approach of the monolayer carbon nanotube the above 1 st thru/or 
the 6th one of invention again by the manufacture approach of the monolayer carbon nanotube the above 
1 st thru/or the 6th one of invention, and carbon. 
[0010] 

[Embodiment of the Invention] Although invention of this application has the description as above- 
mentioned, it explains the gestalt of that operation below. 

[001 1] First, the manufacture approach of the monolayer carbon nanotube which invention of this 
application offers is characterized by obtaining a monolayer carbon nanotube by supplying energy to the 
porous body raw material which consists of a metal and carbon. 

[0012] That is, instead of using the sintered compact of the carbon containing the metal generally 
conventionally used widely as a raw material object of a monolayer carbon nanotube, by using a porous 
body raw material, the artificers of this application controlled diffusion of the supply energy in the raw 
material inside of the body, and found out that the energy efficiency for raw material evaporation could 
be increased dramatically. 

[0013] As a catalyst, this porous body raw material can make metals, such as Fe, Co, nickel, Pt, Pd, and 
Rh, able to mix into carbon, and what was made into the porous body can be used for it. Metaled mixing 
percentage is good at an initial complement, and if there is an about 1 atom % grade, it is enough. 
[0014] By supplying energy to such a porous body raw material, diffusion of supply energy can be 
controlled and a monolayer carbon nanotube can be manufactured efficiently. As a supply means of 
energy, various kinds of approaches that, for example, the arc discharge method, the rhe 
ZAAPURESHON method, etc. are generally used are applicable. 

[0015] The porous body raw material in invention of this application can mix and press the metallic 
compounds and carbon of the above-mentioned metal which generate gas with heating, and can produce 
them simple by heat-treating at the elevated temperature beyond that generation-of-gas temperature. The 
configuration of a porous body raw material etc. can be made arbitrary. 

[0016] In this case, as metallic compounds, one sort in the nitrate of the above-mentioned metal, a 
carbonate, an oxide, a chloride, a nitride, a sulfide or a phthalocyanine, a ferrocene, nickelocene, or a 
complex or two sorts or more can be used, for example. Furthermore, as metallic compounds, NiO, Co 
304, and using nickel (N03)26 (H20) and Co (N03)26 (H20) further are shown as a suitable example. 
[0017] If these metallic compounds (H20), nickel (N03)26 (H20) and Co (N03)26, are heated, it will 
be decomposed into water, nitrogen, and oxygen, and it will generate gas. [ for example, ] And for 
example, from the amount of spectrum measured by the programming rate of 30 degrees C / min, and 
the 1x10 to 5 Pa background pressure, the gas generation temperature by disassembly of a nitride is 
guessed 800K or less, and it is checked that the generated gas is mostly exhausted by 1470K. 
[0018] That is, in invention of this application, itis [ porosity-] made toize the Plastic solid of a 
monolayer carbon nanotube raw material according to generating of the gas by such heating. And this 
porous body raw material shall differ that structure from the sintered compact raw material more 
generally than before used greatly. 

[0019] As metallic compounds in invention of this application, it is desirable to use a metaled nitrate so 
that the above thing may also show. There are many amounts of generation of gas which a nitride can set 
like the decomposition fault, and they are more useful than an oxide to production of a porous body raw 
material so that clearly also from the chemical formula. 

[0020] Furthermore, in invention of this application, with about 20nm or less, the smaller one is more 
efficient and, as for the metal particles in metallic compounds, particle size can manufacture a 
monolayer carbon nanotube. For example, when the porous body raw material containing metal particles 
with a diameter of 20nm is used, it is checked that the amount of the monolayer carbon nanotube 
manufactured is increased also by about 1 .4 times as compared with the case where the porous body raw 
material containing metal particles with a diameter of 2-10 micrometers is used. 

[0021] By this, it is efficient, namely, a monolayer carbon nanotube useful as a base ingredient of nano 
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order matter, such as a micro semi-conductor and a microcapsule, can be obtained to a large quantity by 
low cost. 

[0022] Along with the attached drawing, an example is shown hereafter, and the gestalt of 

implementation of this invention is explained in more detail. 

[0023] 

[Example] The target material as a raw material of a monolayer carbon nanotube was changed variously, 
and the monolayer carbon nanotube was manufactured using the rhe ZAAPURESHON method. In 
addition, it carried out to laser on condition that argon gas 600Torr and temperature 1470K using 
Nd:YAG laser (the wavelength of 532nm, 6-7 nanoseconds of pulse die length, the frequency of 10Hz, 
the beam diameter of 3mm, ablation time amount 60 seconds). 

0024] As target material, six kinds of targets shown in a table 1 were used. 

0025] 

A table 1] 
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[0026] Targets 1-4 are based on invention of this application, and targets 1 and 2 are porous body targets 
which created nickel (N03)26 (H20) and Co (N03)26 which are a nitrate (H20) using NiO and Co 304 
whose targets 3 and 4 are oxides as metallic compounds of a raw material. In addition, the magnitude of 
the metal particles contained in targets 1-4 was about -lOmicrometer. 
[0027] One targets 5 and 6 are sintered compact targets which it is generally used [ targets ] 
conventionally and made 5-10 micrometers graphite powder, 2-7-micrometer nickel, and Co particle 
blend and sinter. 

<A> Using targets 1 -6, laser reinforcement was changed and the monolayer carbon nanotube was 
manufactured. Consequently, it was checked that the monolayer carbon nanotube is generating as a 
deposit near the chamber outlet of rhe ZAAPURESHON equipment. 

[0028] Relation with the alimentation of the laser reinforcement and the monolayer carbon nanotube at 
the time of using targets 1 -6 for drawing 1 was shown. Drawing 1 showed that the alimentation of a 
monolayer carbon nanotube was dependent on laser reinforcement and metal content. 
[0029] When metal content compared comparable targets 1,3, and 5 and targets 2, 4, and 6 and the 
targets 1-4 which are invention of this application were used, it was shown rather than the case where 
the conventional targets 5 and 6 are used that more monolayer carbon nanotubes are obtained. 
[0030] Furthermore, it was checked that the targets 1 and 2 of invention of this application produced 
using the nitrate can generate many monolayer carbon nanotubes about 1 .7 to 2.4 times rather than the 
targets 3 and 4 produced using oxide. 

<B> In order to check that the deposit obtained above <A> is a monolayer carbon nanotube, the Raman 
spectrum of a deposit was measured. The measurement result of the Raman spectrum about targets 2, 4, 
and 6 was shown in drawing 2 . 

[0031] The absorption peak was looked at to the 165cm-l, 1565cm-l, and 1592cm-l neighborhood by 
such Raman spectrum. Furthermore, the small peak was looked at by 1 470cm- 1 [ peculiar to C60 ], and 
13 50cm- 1 [ peculiar to amorphous carbon ]. 

[0032] From this, it was checked that the deposit generated from each target is a monolayer carbon 
nanotube. 

[0033] Moreover, as for the target in invention of this application, it also turned out that they are the 
same as that of the conventional thing although those structures differ. [ of an essential configuration ] 
<C> In order to observe the fine structure of each target in a detail, the cross section of a target was 
observed with the scanning electron microscope (SEM). The SEM image of targets 1, 3, and 5 was 
shown in drawing 3 - drawing 5 , respectively. 

[0034] It was checked that the targets 1 and 3 of invention of this application consist of porous structure 
which has a very big hole compared with the conventional target 5. Furthermore, it was shown that it is 
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the porous structure which the direction of a target 1 becomes from a bigger hole than a target 3. 
<D> The magnitude of the metal particles in the metallic compounds used as a raw material of a target 
investigated the effect affect the amount of monolayer carbon nanotube generation. 
[0035] About the target material 1, 2, and 3 of invention of this application shown in said table 1, what 
made particle size of the metal particles in metallic compounds (a)20nm and about (b)lOmicrometer was 
prepared, and it considered as target la, target lb, target 2a, and — , respectively. Moreover, also with the 
conventional target material 5, what set particle size of the metal particles of a raw material to 20nm was 
prepared, and it was referred to as target 5a. 

[0036] Using these seven kinds of targets, laser reinforcement was changed and the monolayer carbon 
nanotube was manufactured. The result was shown in drawing 6 . 

[0037] About target la - target 3b, although metal particles with a particle size of 20nm were used, it 
was checked that the'direction can manufacture a lot of monolayer carbon nanotubes than the thing using 
metal particles with a particle size of 10 micrometers. 

[0038] Moreover, a comparison of target la using metal particles with a particle size of 20nm, target 2a, 
target 3a, and target 5a showed that target target la of invention of this application, target 2a, and the 
target 3a had the generation effectiveness of a monolayer carbon nanotube better than the conventional 
target 5a. 

[0039] Of course, this invention is not limited to the above example and it cannot be overemphasized 

that various modes are possible about details. 

[0040] 

[Effect of the Invention] It is obtained by the manufacture approach that generation effectiveness was 
raised more by this invention and approach of a monolayer carbon nanotube, and a micro semi- 
conductor, a microcapsule, a micro machine, etc. are provided with a useful monolayer carbon nanotube 
and the porosity raw material used for that approach as explained in detail above. 

[Translation done.] 
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* NOTICES * 

iTPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 6] 
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[Translation done.] 
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